A Gram-stain-negative, non-spore-forming, rod-shaped bacterium, B555-2 T , was isolated from an ice core drilled from Muztagh Glacier on the Tibetan Plateau, China. According to phylogenetic analysis with 16S rRNA gene sequences, the novel strain was most closely related to Polymorphobacter fuscus D40P T and Polymorphobacter multimanifer 262-7 T with 98.4 and 96.9 % similarity, respectively. It grew optimally at pH 7 and 15 C with 0.6 % NaCl (m/v). Carotenoid was detected from the cells. Major polar lipids were phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, sphingoglycolipid, phophatidylmonomethy lethanolamine, phophatidylcholine. The major fatty acids were summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) (42.8 %), summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c) (28.8 %), C 14 : 0 2-OH (10.1 %) and C 16 : 0 (8.2 %). The predominant ubiquinone was Q-10. The DNA G+C content was 62.1 mol%. In DNA-DNA hybridization tests, strain B555-2 T shared 21.9 and 18.6 % DNA-DNA relatedness with P. fuscus D40P T and P. multimanifer 262-7 T , respectively. Accordingly, strain B555-2 T represents a novel species in the genus Polymorphobacter, for which the name Polymorphobacter glacialis sp.
The genus Polymorphobacter was first proposed by Fukuda et al. [1] for a bacterium isolated from a rock in Antarctica. At the time of writing, this genus contained two species: Polymorphobacter multimanifer [1] and Polymorphobacter fuscus [2] . They were isolated from a white rock in the Antarctic [1] and permafrost soil in the Qinhai-Tibet plateau [2] , respectively. The novel strain B555-2 T was isolated from an ice core, which was drilled from the Ulugh Muztagh Glacier (83.7 E, 36.4 N) on the Tibetan Plateau, China. Environmental conditions of the Tibetan Plateau are characterized by extreme harshness with low temperature, low nutrients but strong UV radiation, resulting in bacteria in an inactive state [3, 4] .
We cut away about a 4 mm outer annulus with a sterilized saw tooth knife, before rinsing the remaining inner cores with cold ethanol (95 %) and finally with cold autoclaved water. All work was done in a sterile operating room. The sample was then melted in sterile Nalgene bottles at 4 C. Subsequently, 200 µl meltwater from separate sections of the ice core was used for cultivation. After incubation at 4 C for 30 days on R2A agar [5] , some orange bacterial colonies were recovered.
Genomic DNA of strain B555-2 T was extracted according to the method of Marmur [6] with cells grown on R2A agar for 7 days at 15 C. Purity was assessed by using a NanoDrop spectrophotometer (2000c; Thermo). The 16S rRNA gene was amplified with universal primers 27F (5¢-AGAG TTTGATCCTGGCTCAG-3¢) and 1492R (5¢-CGGTTACC TTGTTACGACTT-3¢) [7] . To determine the approximate phylogenetic affiliation, the 16S rRNA gene sequence was compared with those available sequences in the GenBank database using the BLAST program (NCBI) and the EzTaxon-e server [8] . Multiple sequence alignments were performed with the CLUSTAL W program [9] . Phylogenetic trees were reconstructed on the basis of 16S rRNA gene sequence analysis using the neighbour-joining [10] and maximum-likelihood [11] methods in the MEGA 5 software package [12] with 1000 bootstrap replications. Phylogenetic analysis showed that strain B555-2 T was most closely related to P. fuscus D40P T (98.4 % similarity), followed by P. multimanifer 262-7 T (96.9 % similarity). Based on the results of phylogenetic trees, strain B555-2 T was affiliated to the genus Polymorphobacter, and formed a robust clade with P. fuscus D40P T and P. multimanifer 262-7 T in the neighbour-joining and maximum-likelihood trees (Fig. 1) . Therefore, P. fuscus 
D40P
T and P. multimanifer 262-7 T were used as reference strains for subsequent comparisons under the authors' laboratory conditions. DNA-DNA hybridization between strain B555-2 T and reference strains was carried out with the optical renaturation method [13] [14] [15] . The genomic DNA G+C content was estimated from the midpoint value (T m ) of the thermal denaturation profile [16] . The genomic DNA G+C content of strain B555-2 T was 62.1 mol%. The temperature used in the optical renaturation method was 81 C. The level of DNA-DNA relatedness between strain B555-2 T and P. fuscus D40P T and P. multimanifer 262-7 T was 21.9 and 18.6 %, respectively. This indicated that strain B555-2 T represented a novel species of the genus. Cells were all rod-shaped. Colonies were opaque and orange. The Gram reaction was conducted according to the method described by Smibert and Krieg [17] . Catalase and oxidase activity was analysed with standard methods [17] . Motility was assessed by the hanging-drop method. Growth at various temperatures (0-35 C) was tested in R2A broth in 5 C increments. The pH range (pH 5.0-11.0) for growth was determined in R2A broth at 15 C. The pH values of <6, 6-9 and >9 were obtained by using sodium acetate/acetic acid, Tris/HCl and Na 2 CO 3 buffers, respectively. Growth in the absence of NaCl and in the presence of 0.2, 0.4, 0.6, 0.8, 1, 2, 3, 4, 5 and 6 % NaCl was also investigated in the same medium at 15 C. Physiological and biochemical characteristics and other enzyme activities were determined by using API 20E, API 20NE and API ZYM strips (bioM erieux) following the manufacturer's instructions at 15 C. Differences in the physiological characteristics between strain B555-2 T and the reference strains are given in Table 1 .
Whole-cell fatty acid methyl esters were extracted and prepared using the standard protocol of the Microbial Identification System (version 6.0; MIDI). Strain B555-2 T and the reference strains were grown on R2A agar for 7 days at 15 C, respectively. Biomasses used for fatty acid analyses were harvested from exponential phase cultures. As shown in Table 2 , the predominant cellular fatty acids of strain B555-2 T were summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) (42.8 %), summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c) (28.8 %), C 14 : 0 2-OH (10.1 %) and C 16 : 0 (8.2 %). Comparing with other strains of the genus Polymorphobacter, strain B555-2 T had a relatively higher proportion of C 12 : 0 2-OH, but a smaller proportion of C 17 : 1 !6c (Table 2) .
Cell mass for analysis of respiratory quinones and polar lipids was harvested from cultures in R2A broth after incubation at 15 C for 7 days. Respiratory quinones were extracted and purified according to the method of Collins [18] . They were then analysed by HPLC according to the method of Wu et al. [19] . The respiratory quinone of strain B555-2 T was Q-10. Polar lipids were extracted by twodimensional TLC [20, 21] and identified by spraying with molybdophosphoric acid (Fig. S2a) , alpha-naphthol ( 
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Polymorphobacter fuscus D40P T (KF737330) 90 S2d). Major polar lipids were phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, sphingoglycolipid, phophatidylmonomethylethanolamine, phophatidylcholine, unidentified phospholipid and four unidentified lipids.
The method of pigments analysis was described by Saga et al. [22] using cells in the middle-late exponential phase. Pigments were extracted in acetone/methanol (7 : 2, v/v) for one part of liquid bacterial culture. The absorption spectrum of the cell extracts was analysed by SpectraMax M5. The spectrum of pigments extracted from cells showed only one peak (Fig. S3) ; the result indicated the presence of carotenoids. No peak was above 600 nm, which was consistent with the absorption spectrum of P. multimanifer 262-7
T .
Based on the phenotypic and genotypic data presented in this study, the novel strain B555-2 T represents a novel species of the genus Polymorphobacter, for which the name Polymorphobacter glacialis sp. nov. is proposed.
DESCRIPTION OF POLYMORPHOBACTER GLACIALIS SP. NOV.
Polymorphobacter glacialis (gla.ci.a¢lis. L. masc. adj. glacialis icy, frozen, full of ice, referring to the frozen, icy environment from which the species was isolated).
Cells are aerobic, Gram-stain-negative and rod-shaped (1.0-1.3Â0.6-0.7 µm). Colonies are orange, convex and opaque after incubation on R2A agar at 15 C for 7 days. Growth occurs at 0~20 C (optimally at 15 C), pH 7-9 (optimally at pH 7) and with 0.6 % NaCl. The fatty acid profile is mostly composed of summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH), summed feature 8 (C 18 : 1 !7c and/ or C 18 : 1 !6c), C 14 : 0 2-OH and C 16 : 0 . The major polar lipids are phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, sphingoglycolipid, phophatidylmonomethylethanolamine and phophatidylcholine. The dominant respiratory quinone is Q-10. H 2 S and indole are not produced. Hydrolyses aesculin, but not gelatin. Does ot reduce nitrates to nitrites. Positive for catalase activity but negative for oxidase activity. In the API ZYM test, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8) and leucine arylamidase. Cells were weak positive for valine arylamidase, a-Chymotrypsin, acid phosphatase and 
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